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0 Motorcycle tyre. 

0 A motorcycle tyre having a circumferentially continuously extending main groove (10) and sub grooves (11) 
having a terminal end (11 A) located near the main groove (10), the distance between the terminal (11 A) end of 
each sub groove (11) and the main groove (10) is not more than 3mm at the tread surface, each tenninal end 
(11 A) has a length not less than 5mm at the tread surface, each of the sub grooves (11) is provided at the 
tenmlnal end (11 A) with a protnjsion (13) of which height from the sub groove bottom increase toward the 
tennindt end (11 A) to provide an inclined wall on the protrusion (13) and the inclination angle of the inclined wall 
of each protrusion (13) is in a range of 40 to 80 degrees with respect to the normal direction. 
FIG.2 
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MOTORCYCLE TYRE 

The present invention relates to a pneumatic tyre for motorcycles in which both . the wet grip 
performance and the dry grip perfonmance are improved. 

It is well known to use a circumferentially extending main groove disposed In the tread centre and 
inclined sub grooves disposed on both sides thereof to provide straight running stability and water drainage 
5 for motorcycle tyres. 

However, as shown in Figure 8a. when the inner ends a1 of the sub grooves a are connected with the 
main groove b to improve the drainage, the wet grip performance is improved, but the rigidity of the joint 
part C. that is the rigidity of the resultant angle portions between the connected grooves, is decreased, 
which causes a problem in that the dry grip performance is deteriorated. 
10 On the other hand, in order to prevent a reduction in rigidity, if the inner ends a1 of the sub grooves are 
terminated by a vertical wall as shown in Figure 8(b), it is necessary to set the distance d therebetween to 
be more than 6mm and more preferably more than 10mm to avoid rigidity reduction. As a result, the wet 
grip performance is undesirably deteriorated. 

It is therefore an object of the present invention to provide a motorcycle tyre, in which the wet grip 
75 performance and the dry grip performance, which are generally in an antinomic relation, are improved. 

According to one aspect of the present invention, a motorcycle tyre has a main groove extending 
continuously In the circumferential direction of the tyre and sub grooves each having a terminal end located 
near the main groove wherein the distance between the terminal end of each sub groove and the main 
groove is not more than 3 mm at tiie tread surface, each terminal end has a length not less than 5mm at 
20 the tread surface, each of the sub grooves is provided at the terminal end with a protrusion tiie height of 
which from the sub groove bottom increases towards the terminal end to provide an inclined wall on the 
protrusion, and the inclination angle of the inclined wall of each protrusion is in a range of 40 to 80 degrees 
witii respect to the nomnal direction of the tread surface. 

An embodiment of tiie present invention will now be described, by way of example only, with refrerence 
25 to the drawings, in which: 

Figure 1 is a sectional view of a tyre according to the present invention; 
Figure 2 is a plan view showing the tread pattern thereof; 
Figure 3 is an enlarged plan view showing the sub groove ends; 
Figure 4 is a sectional view taken along a line 1-1 in Figure 3; 
30 Rgure 5 is a sectional view of the sub groove; 

Rgure 6 is a plan view showing a modification of the tread pattern; 
Rgures 7(a) and (b) are sectional views each showing a modification of the protrusion; and 
Rgures 8(3) and (b) are plan views showing prior art details. 
. In the Rgures. a tyre 1 has a tread portion 2, a pair of bead portions 4. and a pair of sidewall portions 3 
35 extending radially inwardly one from each tread edge to the respective bead portion 4. The tyre has a pair 
of bead cores 5 one disposed in each of the bead portions 4, a toroidal carcass 6 extending between tiie 
bead portions and turned up at edge portions around ttie bead cores 5, and a belt 7 disposed radially 
outside the carcass 6. 

The tread portion 2 extends from the equatorial plane of the tyre towards each side thereof so that the 
40 tread widtii exceeds tiie maximum widtii of the tyre In the sidewall regions, and Uie tread profile is 
substantially parallel to the contour of tiie carcass 6, so that camber thrust is maintained when a motorcycle 
is cornering on the tyre. 

The carcass 6 in this embodiment comprises two plies of cords laid at an angle of 70 to 90 degrees 
witii respect to the equator of the tyre. Preferably, the end 8a of the axlatiy outer turned up portion of the 
45 carcass 6 is extended radially outwardly of the end 6b of the axially inner turned up portion to cover fully 
the end 6b, which mitigates stress concentration tiierearound. 

As the tyre has a radial ply structure as explained above. In order to reinforce the relatively weak 
sidewalls of the radial structure, that is. to increase the transverse stiffness of the tyre ttie heights Hb and 
Ha of the inner and outer ends 6b and 6a from tiie bead base are set respectively in the ranges of 15 to 
60 30% and 20 to 40% of the sectional height H of the tyre and furtiier a bead apex 9 Is disposed radially 
outside the bead cores 5 between the carcass main portion and each carcass turned up portion. 

Each bead apex 9 is made of rubber having a relatively high hardness extending taperlngly radially 
outwards from the bead core 5 into the sidewall portion 3. 

For the carcass ply cords, an organic fibre cord, such as rayon, polyester, nylon or the like, whose 
Initial moduluys of elasticity is less tiian 850 kgf/8q.mm is used. 
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The belt 7 in this embodiment is composed of two crossed cord plies 7a and 7b of parallel cords each 
laid at an angle less than 30 degrees with respect to the equator of the tyre, and the width of the belt is 
substantially the same width as the tread width. 

The belt ply cord is a high modulus fibre cord whose initial modulus of elasticity is about 2500^ . 
5 kgf/sq.mm or more, such as aromatic polyamide. glass or carbon fibre cords, or steel cords, whereby high 
speed performance is improved. 

Incidentally, the carcass and belt can be changed in ply number and cord material according to service 
requirements. 

In the present invention, as shown in Figures 2 and 3. the tread portion 2 Is provided with a main 
10 groove 10 extending circumferentially continuously along the equator of the tyre, and on each side of the 
main groove 10, a plurality of sub grooves 11 are provided at intervals in the circumferential direction of the 
tyre. 

In this embodiment, the main groove 10 is a straight groove. 

The sub grooves 11 are arranged symmetrically of the tyre equator CO. and each sub groove 11 is^ 
15 extended towards the main groove 10 from the tread edge region, and the inner end llA thereof is 
terminated near the main groove 10 so as not to connect with the main groove 10. 

The sub grooves 11 in this embodiment comprise a main part 19 extending substantially straight and a 
lateral part 20 extending in a different direction to that of the main part, and the main part 19 and the lateral 
part 20 are connected to each other by a joint part 21 . The sub groove 1 1 Is bent at the joint part 21 by 
20 about 90 degrees, therefore, the joint part 21 is a turning point. 

The main part 19 is formed within a region 15 defined between the tyre equator CO and a position PI 
spaced apart a distance LI which Is 0.15 to 0.3 times the tread width TW from the tyre equator CO. The 
regions 15 define the ground contacting area In straight running. 

The main part 19 Is Inclined to the tyre equator CO, and the centre line of the main part 19 is laid at an. 
25 angle alpha of 15 to 35 degrees with respect to the tyre equator CO. whereby, in the tread crown portion 
(the regions 15), the tread rigidity in the circumferential direction Is maintained, and resistance to the stress 
generated when accelerating or braking in straight running is provided, and as a result, straight running 
stability and wear resistance are improved. 

Even If the main part 19 Is formed in a curved configuration such as an arc. the angle between an 
30 extension of the centre line of the main part and the centre line of the main groove 10 Is set in the range of 
. 15 to .35 degrees. 

The lateral part 20 is formed within a region 16 defined between the tread edge 17 and a position P2 
spaced apart a distance L3 which is not more than 0.15 times the tread width TW from the tread edge. The * 
region 16 contacts with the ground when the tyre is Inclined. 
35 The lateral part 20 extends from the position P2 to a position P3 spaced apart axially outwardly of the 
position P2 a distance L4 which is 0.7 to 1.0 times the above-mentioned distance L3. 

The lateral part in this embodiment is slightly curved, and a straight line 12 drawn between a groove 
centre point at the position P2 and that at the position P3, that is. a straight line drawn between the ends of 
the lateral part. Inclines at an angle beta of 50 to 90 degrees with respect to the tyre equator, so that in the 
40 regions 18, the tread rigidity in the axial direction is maintained to increase the resistance to the lateral 
stress caused by the centrifugal force during turning, and as a result, running stability when turning is 
improved, and also, uneven wear around the lateral part 20 is restrained. 

Preferably, the centre line of the lateral part 20 Is formed In an arc having a radius of curvature which is 
0.7 to 1 .8 times the above-mentioned distance L3, whereby the above-mentioned resistance to the lateral 
46 stress can increase gradually in proportion to an increase in the angle of an inclination of tyre by which the • 
lateral stress is Increased. 

Figures 3-5 show the axially inner end portion of the sub groove 11. 

As shown In Figure 3. the Inner ends 11 A of the sub groove 11 extend in parallel with the side wall of 
the main groove 10 at the tread surface. In other words, the upper edge 11A1 of the terminal end wall of the 

so sub groove is parallel with the upper edge 10A1 of the side wall 10A of the main groove 10. and the 
distance A between the edges 10A1 and 11A1 is set to be not more than 3mm, and the length B of the 
edge 11 Al is set to be more than 5mm, by which the drainage of the water existing between the tread 
surface and road surface is improved and thereby wet grip performance Is Increased. Further, in this 
embodiment, the above-mentioned length B is set larger than the length obtained when the groove width is 

56 measured in the longitudinal direction of the main groove, so. that the sub groove is flared at the inner end.' . 
Further, as shown in Figure 4. the end wall of the sub groove 1 1 is inclined at an angle of 40 to 80 
degrees to the normal direction to the tread surface so that the sub groove 11 is provided immediately 
Inside the end 11 A with a protrusion 13 projecting from the groove bottom 118 of the sub groove 11 to 
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provide a lateral support for the thin wall 12 k)etween the main groove 10 and the sub groove 11. Also the 
protrusion 13 provides a support for the groove side wails of the sub groove 11 at the end portion thereof. 
Accordingly, the rigidity Is Increased to improve dry grip performance, and wear resistance also is 
Improved. 

5 As shown in Figure 4, the inclined wall of the protrusion 13 facing the interior of the sub groove 1 1 is 
substantially plane between the inner end R1 and the outer end ft2. and the inner end R1 starts from the 
groove bottom, and the outer end R2 reaches to the tread surface. 

In the longitudinal direction of the sub groove 11, the angle Theta of the inclined wall should be more 
than 40 degrees and less than 80 degrees to the normal direction, thereby improving the drainage 

10 performance and increasing the rigidity of he above-mentioned portion 12. 

.When the distance A Is over 3mm and/or the length B is less than 5mm the drainage becomes poor. 
When the inclination angle Theta is less than 40 degrees, the in-between wall 12 is not satisfactorily 
reinforced and the dry grip performance becomes low. On the other hand, when the Inclination angle Theta 
is over 80 degrees, the drainage performance is deteriorated. 

75 Further, as shown in Figure 5, the sidewalls of the sub groove 11 are formed asymmetrically so that the 
inclination angle (Gamma a) of the groove sidewall 11a on one side is in the range of 3 to 10 degrees, and 
the inclination angle (Gamma b) of the groove sidewall lib on the other side is in the range of 10 to 20 
degrees, whereby the movement of the sidewall is suppressed to prevent uneven wear and at the same 
time the drainage is improved. 

20 Figure 6 shows a modification of the above-described tread pattem, or another embodiment of the 
present invention, in which the main groove 10 is formed in a wavy configuration. This makes the inner 
edge 11A1 of each sub groove 11 to be formed in a curved line parallel with the curved edge 10A1 of the 
main groove, and further, the sub groove 11 on one side of the main groove are displaced or shifted from 
those on the other side by a half pitch. 

25 Figures 7(a) and 7(b) are sectional views similar to Figure 4 which show modifications of the protrusion. 
In Rgure 7(a), the protrusion 13 projects suddenly at the inner end R1 thereof and the height increases 
gradually towards the outer end R2. so that it has a step or a vertical wall 25 under the inclined wail. 

In Figure 7(b), the height of the protrusion 13 increases gradually from the inner end R1 to the outer 
end R2. but the maximum height hi at the outer end is smaller than the depth h of the sub groove. In this 

30 case, the height hi should be more than 1/2 times, more preferably more than 2/3 times the depth h. 

Test tyres including a worl<ing example tyre and references tyres 1 and 2 were made by way of trial. 
The working example tyre had the structures shown in Figures 1-5 and Table 1, and the reference tyres 1 
and 2 had the same structures as the working example with the exception of the construction of the inner 
end portion of the sub groove, which structure is also shown in Table 1. The tread pattems of the reference 

35 tyres are shown in Figures 8(a) and (b). 

Dry grip, wet grip, wear resistance, shimmy and high speed stability of each test tyre were evaluated by 
skilled test rider's feeling. The test results are shown in Table 1 by using an index on the basis that the 
reference tyre 1 or 2 Is 100 wherein the higher value, the better the performance. 

40 TABLE 1 





Working 
Example 


Ref.l 


Ref.2 


Tread Pattem 


Fig.2 


Rg.8(b) 


Rg.8(a) 


Distance A 


3mm 






Length B 


5mm 






Inclination Theta 


45 deg 






Dry grip 


110 


110 


100 


Wet grip 


110 


100 


110 


Wear resistance 


105 


110 


100 


Shimmy 


105 


lib 


100 


High speed stability 


100 


100 


100 
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As mentioned above, in the motorcycle tyre according to the present invention, the inner edges of the 
sub grooves are located near and substantially parallel to the main groove so as to provide a long narrow 
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edged bank, therefore the drainage performance is increased to Improve wet grip performance. Further, the 
protrusion provides a support for the narrow bank to as to increase the rigidity of that portion and thereby to- 
improve dry grip performance. 

5 

Claims 

1. A motorcycle tyre comprising a tread (2) provided with a main groove (10) extending continuously in 
the circumferential direction of the tyre, and sub grooves (11) having a terminal end (11 A) located near the 

70 main groove (10) characterised by the distance (A) between the terminal end (11 A) of each sub groove (11) 
and the main groove (10) being not more than 3 mm at the tread surface, each terminal end (11 A) having a 
length (B) not less than 5mm at the tread surface, each of the sub grooves (11) being provided at the. 
terminal end (11 A) with a protrusion (13) the height of which from the sub groove bottom increases toward 
the temolnal end (11 A) to provide an inclined wall on the protrusion (13) and the Inclination angle (Theta) of 

15 the inclined wall of each protrusion (13) being in the range of 40 to 80 degrees with respect to the normal^ 
direction of the tread surface. 
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FIG.2 




11/11/2006, EAST Version: 2.1.0.14 



EP 0 368 553 A2 



FIG.3 
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FIG.6 
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FIG.7(a) 
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FIG.7(b) 
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FIG.8(a) 




FIG.8(b) 
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